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HANFORD ATOMIC PRODUCTS OPERATION
RICHLAND, WASHINGTON

PRELIMINARY REPORT s

*This report was prepaied only for vie within General Electric Company In the
course of work under Atomic Energy Commission Controct W-21-109-Eng-32, Any
views or opinions exprewsed in the report are those of the avthors only,”

LEGAL NOTICE

This report was prepared as an account of Government sponsored work.  Nelther she United Stotes,
nor the Commission, nor any perion acting on beholf of the Commiusicn:

A, Mokes ony worranty of represssniction, express o implisd, with respect 1o the occuracy, com-
pistaness, o1 wisfuiness of tha information contoined in this raport, or that the use of ony information,
apparatus, method, or process disclosed in this report moy not infringe privately ownad rights, or

8. Asnumes aony liobilities with respect 1o the use of, or for damoges resulting lrom the use of
any information, apparatus, method, or process disclosed in this report.

As vsedig the obove, “person odling on beholl of the Comminion® includes ony amployes ot
controctor of the Commission 1o the watent thot suck empluyes of tontroctor prepares, handiss or diswrib-
viey, of provides access 1o, ony information purivant 1o his employment or controct with the Commision,
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CHEMICAL EFFLUENTS TECHNOLOGY WASTE DISPOSAL INVESTIGATIONS
APRIL, MAT, JUNE. 1057

INTRODUCT ION

The Chamical Effluents Technology Operatiun is sssigned to investigate the radio-
logical espects of eanvironmental contamination resulting from plant operations or

from potential process disasters. This report is primarily coacerned with plant

agsistance research in the fleld of waste disposal during the quarter April, May,
and June, 1957.

The ground-wvater monitoring data utilized in this report were obtained from well
weter samples. These samples are collected by the Reglonal Monitcring Operation
and anslyzed by the Radiological Chemical Analys!s Operation.

I. INTERPRETATION OF GROUND WATER MONITCRING DATA

L
200-East Area

Crivbed radiomctlive wastes reachlr, the ground water unde:lying the 200-East
ares continua to move westward dowvn the hydraulic cradient. Immodiately west
of the 200-East area fence the contaminated pround water intirsecta & more
permeable zone and gpreads to the north and south. The approximate extent
and direction of this spreading is shown in Figure 1. Thia figure also

shows the isolation of the A-8 vastes underlying the Purex ares. Ths limit
stown in Pigure 1 is defined by the 1.5 x 107 nc/ec total beta coucentra-
tion. The arrows indicating thes general direc{?on of movemant are based on

nitrate lon concentrations observed in the ground water ahead of the contamina-
tion front.

Fisgion product analyses shoved no detecteble concentration of radiocactive
8r® or €s137 in test wells monitoring the cribs within the 200-Bast Area.
However, water samples token fromp wells located adlacent to the BY disposal
site revealed the presence of Co in the ground water in concentrations up
to 1.3 x 10°3 me/ec.  The maxicum permissible concentration of this material
in drinking uézer for non-ocecupational consumptlon is & x 10°5 ue/ce. Thege
high Cc'0 values result from TBY mcavenged wastes dralning frod the BY cribs
into the ground water. The ex!stence of significant amounts of Co%0 {n the .
form of an anlon complex in these wastes was discovered early in 1956. In

this conpleacd furwm coball lon is not :amoved by soil adsorption mechanismsa.

(12).
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Contamination pattern as of June 1957 depicted by cutlining
the 1.5 x lO'T/uclcc ground-weter contamination limits.
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Wells drilled ad)acent to and down-gradient from the 216-A-8 erid con-
tinue to show high gross beta concentrationa (5 x 10°2 uc/ec) tn the

ground wnter. No breakthrough 2f long-lived isutnpes Into the ground
vater hag been ghoerved.

200-West Aren

e

Results from test wells In the vicinity of the Redox area lndicate
coutaminantsy reaching the ground water frow the 216-5-1 and 2 crits,
ure probabiy moving southeastward rather thon castwerd as previously
thought. This obeervation ia based primarily upon results from wells
299-W22-8, 209-W22-9, 299-W22-19, and €99-35-70. (Bee Figure 2}.

Walls 209-W22-8 and 299-W22-9 are located 1000 feet emst of the 216-5-1
and 2 cribs and down the ground-wnter gradient. These wells have shown

no detectable concentrations of beta-garma emitters in the ground water
for the past three months. However, the activity density in well £99-35-70,
located 3000 feet east of well 293-W22-8, hag been 88 much as 25 tices
higher thon the dctectable limft. Moreover, analyses from well 299-W22-19
ghow beta-pomra emitier concentrations as high as 1.7 x 1077 c/ec. The
provable source of the radioactive material noted in well 699-35-70 is the
216-Wit cribs located approxiwately 4,500 feat northwest of this well. The
probable source of the sctivity in well 299-W22-19 is the 216-8-1 gnd 2
cribs or the 216-8-7 erib. These cribe are located approximately 3,000
feet to the northwest. The southeastward movemeat of these wastes in

the ground water increases the distance that these contaminante wmust
trevel through fine materinl.

The ground-water contamination pattern in the vicinity of the T-Plant
ghowed no significant change.

Well 299-W22-2, located adlacent to the 216-8-1 crib, sbowed positive
8r%0 concentrations in the ground wuter during this quarter. The activity
density of strontium-90 in thie well 1s 1.1 x 10'°/pc/cc. It was pre-
dicted that 5rP would precedes tal37 in the ground’/water at this site

Thannsina AP $ha Vase wIT b=
Ve va -

....... 2 low pH of waostes discharged lu this site. However, in
wost cases C8i37 ip the first long-lived isotope expected to appear in
the ground water. No other sumples from monitoring wells in Z00-West
area contained detectable concentratioas of long-lived isotopes.

W
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Flgure 2,

NN Contamination patiern as of June 1957 depicted by outlining the
E§§S\ 1.5 x lO'TIucfcc ground-wvater contamination limits.
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IT  PLANT WASTE DISPOGAL PRA(CTITE

i i

Chomivanl Processing Deparlasnd

In-farm scavenging operatizns at C-Farx sterted on March 31, 1957. Trne

Pirgl i

Lo LaLongs of SIaVINESd Supiraates weyge Juwid Lo Le unsuitable
for cribbing. Two of the bat:tes coitained Ca“o in concentrations ap-

1
preciably greater than the recoppended critbable test limit of b x 10-~

npe/ee. and Lhe third batch dermonstrated poor cesium adsorption in soil
colura tests.

A protect proposal (10) iasued by the Cheztical Proceseing Department re-
qwats tes) wells at the 210-82 Area for use in monltoring test disposals

of nign o scavenged wuutes. These wells will probvably not bve avallavrle
for eampling until early 19%5. Chemlcal Processing Department has tesn re-
quested to delay disposals to the 210-BC crib site ss long 85 poadsitle so
tlat test wells can be drilled and hydrological testing perforred before the
weoates eater the regionsl graund-wvater table.

Document HW-50132, "Propossd Use of Test Wells to be Installed wa Part of
the High Co%0 Scavenged Wa:te Dispc:al Teat,” was issued May 7, 1957. It
outlines the proposed geoloaical and hydralogicrl teste, and spresifies th

monitoréag end analytical rvequirements conceraned with the tesi disposal of
high Co™ scavenged wastes.

A six-inch diameter 80il colusmm capped with a ons-foot layer of alu=inssili-
cate gel is being studied to determine maisture loss from the gel to the
soil. After thirty days, the scill vas wetted to a depth of 47 inches.
Examination of the gel, which now occuples only about 40F of its origizal

wvolume, indicates that & conslderable amount of free moisture i1s still avall-
able for removel by the soll.

Three huadred galloas of sodiun etlicate have been received, anu twe centri-
Tugal pumps with motors have been ordered for use In fleld test disposals
of sluminostlicate gel. Pressnt plans are to conduct "cold”™ disposal tests
east of the 300 Area to obtalu mixing and wolsture-loss data.

Docurent HW-50198, "Econowics of Diasposing of Coating Waste as a Gel -- Pre-

lininary Estimates,” was issued on May 1, 1957. It concluded that the cost
of gelling &nd disposing of one gallon of coating waste wouid be about 3 to

1k ceats,
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A sample o:p ground wvater from well 2339-E3%-4, locsted near the 216-BY
e:avenged waste orib site, wAn Analyzed for free cyanide icn (CN7) when
it wvas suspecied that ferrceyanide salts used in the vmate scavenglng
operation zight not be completely removed by the soll. Free cysnide
coancmntrat {ay wae lasa tran O 0 pem.  Previcus zamples frax tha aanas
vell were reported to contain a3 much as 230 ppm cyanide, but the ans-
lvtical metood then used would bave converted ferrocyanide to cyanide.
Tae current result, which is cn the order of MPL for cyan:da, is not
telievel 1o be of sericur congern. However, the presence of crjaaide
ion, nitratre lon, and poasitly other torxic chemicals in significaat

centratisns in ground water exrhasizes the necessity for evaluating
mical toxicity of efflueats as vell as radiological textcity.
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Docuzent HW-S51026, "Leak Detection, Underground Storage Tanks,” Juas 20,
1657, presents basic data for possible application in establishing leak
detection systexms for 200 Area radicactive wvaste atorage tanks.

IrTadistion Froceseluy Dejartwmeai

The Irradiation Processing Department, because of poteatial preduction
ivases, bad requested reisxation of the specification prohiblting sum-
mer purges. This restriction was based on the principle that no pre-
veataple river disposal ¢f P32 phould be allowed during the pericd of

tne year whea the accurnulatiosn of the {sotope in whitafish fleah wvas

1 a raxicus. "Hot purge” efrIluents max have up to tveaty-five times

the norcal efflusnt coantentiation of P2, cuzent EW-50001, "The Ef-
fect of Purges wrhen Hiver Tenperature Exceeds 15* €," was iasued. This
document supplied the basts for permitting a zaximum of ten purges dur-
ing the iate swmmer and early fall. It also specified that purge efflu-
e-tz during this seascn be snalyzed for P32 in order that & periodic sp-
praisal can be made of the effect of purges. It 18 estizated the concen-
tration of P32 in the river wiil increase less than three percent, during
tae critical period, ms a result of the relaxation.

Stulr has continued on the disposal aspects of uslng Turco 4306-B as a
dzoontiwealsatlng sgeal for interual cleaning o7 resctor rear Tace piping.
Tre oblezt o7 tne decontawinaticon {3 to reduce discharge area exposure
Thtes. The Irradiation Proceseing Departoent (s developing s methsl of
iu'ecting tne cleaning solution intn the rear crorshepiers withoutl send-
1z4 the reagent through the process tubes. One disposal aspect investi-
gated was the effect the passage of cleaning solution through the retention

DECLASSFIED ===
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IIT.

tasin would have on the extraction of hacardous fTisgsion products freoz
the tasin sludge. Latoratory results Indicate tos release of stroatium
i80i0pes to Lthe cleaning sclution 18 aScout tventy ticea tne amount re-
leaned to aormal efflusat water. inze the eyperiments vere designed %o

- s A P
provide &

actual cleanlng operatioca woruld nct cause sigaificant Zncreage of fission
producta from the basin sludge being sext to the river. Plant scale tests
for cleaning are planned for the next Feriod. Sazpling and analytizal pro-
grarms were developed to eveluate dispo3al congequences Tre prograzs will
include collecting dara reletive to toricologleal effects on drinzing
wveteyr, 13 sadverse effelts o1 downstrea: wvatler {Teatzsaint processes, as

well as the radiologlceal eflents.

P B P P - - fem s mmma Vs -
Lo LOLISATLS0 97 T4 WaAldmm 2l7El%, 1l WERE Ionfaudel LAY Loe

IAEORATORY EVALUATION OF WASTES

The relaxing of the cobalt specificatioas during tbhe use test of cribs
in 216-B¢ {5) from one-tenth MPC (4.0 x 10-5 ue/ce) te MPC (4.0 x 10-b
e/ce) qualified three of the six scavengel Ymates froa the Uranlum Re-
covery Plant examined by CEIT for furthar crib disposal coasiderstion.
The standard 40 cm soil c¢olumn tests, however, indicated that twvn af the
three could not be cribvbed oz the tasis of the Cs breakthrough. These

resuits are sunmarized in Table I. The volume capacity for strontium
it ulso shown.

Table I

Soll Capacity for Uranlu= Recovery Plant Wastes
With Less than M¥C in Co™

Batch No. 0060 s ‘ce Estizated Copaciiy - Coluwwn Volilés
S Cs St
54-106-BY 3.6 x 107 > 2 aad < 3 3
9-112¢-102C 1.2 x lO‘i: <1 >3
12-112C-106C 1.1 x 107 <1 > 3

Table II gives the saxe iaformation for the batches vhich vere too high
in cotelt to recommend for ¢rib disposal.

DECLASSIFIED
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Tabls IT

Scoil Ceapacity for Uranium Recovery Plant Wastes

Batch No. 0060 ¢c/ee Estirated Capacity - Colum Yolumes
- ‘ Cs Br
55-106-BY 8.3 x J,o'l‘ >3 >3
56-107-BY 5.2 x 1072 <1l >2ad <3
57-110-BY 1.0 x 1073 >3 >3

The poor renoval of Cs from this wvaste was not unexpected in viev of the
Telatively high salt content which is evidenced by the magnitude of the
specific gravities. Table III gives the distribution cosfficieats (Kg)
for the "standard” 200 Eazst soil, which vas used in tha columa runs. The
specific gravities of the batch is gilven wvhen known.

Table ITI
Distribution Corfficient end Specific OUravities
01‘ U]FHUII! l\-'u"‘li !Iilit_t _\J_‘_‘aj_:
Batch Ho, K] for Ca E&_fnr 8r Bp. Or.
54-10¢-BY 0.5 5.  eeee-
9-1120-1021C 6.0 35.0 l.22
12-112C-106-C 10.7 53.0 1.33
55-106-BY 53 P s
56-107-BY 12.5 28.5 1.21
E7-160-BY 73 >100 ceea
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IV. REGIONAL HYDROLOGY

During the se~nad quarter of 1957 the Purex operation disposed of an average
of 9.8 mgd (millions of gallone per day) of liquid wastes tc the B-gvoxp acd
to cribs. The aversge for the first half of 1957 of 8.7 mgd is an increass

of 2.4 mgd over the average for 1956 of 6.3 mgd. Consequently, it is esti-
mated that the 200-East ground-water mound, at the point of reference, will
continue to rise during 1957 somevhal above the predicted altitude of 412 £t
above mean sea level (1). This will increase slightly the hydraulic gradlents
froa the mound and concurrently tha ground-water velocitles. Since December,
1956, the mound has risen 1.19 ft toc an elevation of 412.1b4 ft.

Approximately 6 mgd of effluent ls discharged to svamps and cribs at the
"200-West Area. Whereas the underlying ground-water mound continues to fluctu-
ate, 1t appears that the mound is approaching hydraulic equilibrium. PFor
exanple, the water level bLeneath the northern purt of area declined only

0.80 rt during the second quarter as compared tc & 1.75 ft decline during

the firest quartier, and tne pesak of tne mound beneath the southwestern part
‘af the sres continues to fluctuate hetveen eleveations 475 and L76 £t ebove
sea level. Consequently, no significant changes ere expected in dirvections
or rate of ground-water movement through the remainder of 1957.

In order to further dafines the hydraulic characteristics of Hanford aquifers
(11), four additional pumping tests were conducted. The drevdown-recovery
data were interpreted graphically and the results are included in the follow-
ing table vhich summarizes the results of all tests coxpleted to date:

Aquifer Well Transmissibility Permeability
Tested No. (epd/re) (gpd/112)
(A) Ringold formation
Laver clay portion 699-40-33 1,600 10
Midile conglomerate  199-K-10 34,000 Koo
Upper ailty portion 659-71-52 15,000 900
699-40-24 210,000 1,00
(B) Giacio-fluviatile
deposits 195-F7-1 59,000 3,900
699-62-43 380,000 12,700
£99-65-50 480,000 13,700
699-55-50 3,000,000 66,700

Obviously the hydraulic charmcteristics both within & given agquifer and
between diffarent aquifers differ wvidely, BHowever, ordsrs of magaitude
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are indicated which permit further correlations with other geologic and
hydrologic techniques to delincate areas of rapidly moving ground water.

leveling snd taping of the wells in the BC crib and trench area zhow

that » small but definite mound with a mAximum known elevation of 2 rt
underlies the area. If this is ceused by the } million gallons per

month of scavenged wastes discharging to the trenches, {t indicates that
the epecific retentioa of the soill column is less than preseatly believed.

DECLASSIFIED
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Drilling crews of the U. 8. G. B. completed six wells of the CA-700 drilling

L

413
1,713

projact during the second quarter of 1957.
under project number CG-648-1 and two shallow test holes were drilled for

Irrediation Processing Department in the 100-D area.

4 3
1:713
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WELL DRILLING SUMMARY
TABLER
WELL DRILLTIG SUMMARY
Becond Quarter 1957
U. 5. G. 8.

Well Ft. Drilled Finished Total Feet To Water?
299-E13-19 68 4/2/57 363 Yes
299-E33-21 17 L/k ‘57 282 .
299-W15-5 159 L/11/57 599 .-
199-D5-10 28 L/16/57 28 No
299-W19-1 301 5/2/57 301 Yes
299-£24-8 282 5/22/57 282 now
299-W22-19 450 6/4/57 450 _—
299-W23-4 300 6/17/57 - 300 .-
299-w22-20 301 6/19/57 301 .

1,933 2,933

Hetch Drilling Co. _

699-77-36 150 h/.2/57 150 Yes
699-71-30 150 4/15/51 150 .-
699-83-47 150 h/23/57 150 ..
699-TT-4b 150 5/3/57 150 ne.
699-78-62 150 5/16/57 150 "=
699-17-54 150 5/24/57 150 .-
699-35-66 k50 6/12/57 L50 ..
699-38-70 6/13/51 .-

One additional wvell wva3 drilled

L
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The Hatch Drilling Company has cumpleted eight welis on thes Ca-T700 Drilling
Project. The total footage drilied to date 16 2,400 feet. This represents
spproximately one-half the contracted footage drilled in one-third of the
Bllotted tima npecified in the contract.
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